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A nagher of authois have connected the supersonic oxidi:m effect with
‘devslopment of lacal electrical fislds in bubbles and cavitiss. formed by
of liquids. Ya. I. Fremkel' (1) preaented a'theory of ks
these: alectrical fields. This theory naudw t!n ;
ot the wells of a cavity as the result of ur distribat
walls of the cavity of dono which wers oudmy in the volume
' Itominmmtamuyormmmdwnom;nths ora:¢
th a séctionsl area S and a thickness -§; than the sverams nuh-
f sach polarity striking cow of the ,uu-.;’n of the &vmy, q‘uﬂ.

; ] e _peT unit o 103

e q-do: of the dlstance betwesn adjacént moleculee (4° \ei).

ng-to Funhl' th‘ ions are dhh‘ibllhd Nm the walle of the

dently of one cmﬂur. The average squaré of the chirge tom-
thié ¥il1s of the oavity ae a result of fhuctuations in the Jistridution

:%ian &o equal to a
. FX =2E£78 5K,

witpe 6 13 the charge of the monovalent ian, Hence ths voltage of the fisld
dﬂm the av:ltq is emal to

E=47% <yre\[BE
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Let us imagine & geometric plane within the liguid dividing it into twe
parts. As a rosult of the presence of fluctuations in ion concentration, -
the equality of the mumber of oppositely charged ioma cbsarved for the liquid
as a whols will not bo cbserved at any given moment for its ssparate parta.
Therefors, the parts of the liquid on both sides of the plane in question at
any given moment will have surpluses of chargs, opposite in polarity but equal
in megnitude. The ssus thing will take place for any geomstric plans within a
liquid, along which a discontinuity occurs on cavitation. This charge of the
perts of the liquid contiguous to the plane of diacontinuity also forms tha
charge on the walls of the cavity developing upon cavitation. The magnitude
of this charge should not. be connected with'the volume of the cavity which
developa. It mey bs calculated by a method dsveloped sarlier by the author in
a work devoted te the finctuatione of the charge deneity in solutions (2).

For simplieity we shall axamine the plans of discontimuity. Lot us
divide the part of the liquid centiguous on both sides to the plane of dis-
continuity, along with the parallel planes of ares S with the coordinates X,
Koy X,,.., Ky Koy + 7 into the series of iayers of thickness dx.
Ths work of formation of such a distribution of ions, 30 that there ina .
charge eg € in ths Jiyer betwsen xgonnd x), and a charge of e) £ in the layer
botween xy and x5, e:0., i8 equal :

A KT | woged ‘
Falet +.. f-e-‘».)i-: +__6”3'_C___l:_°e,(xm,-/r,)+,,,
. L Co
Voo ‘1‘(30 LR o e,,,-,)e.,(/\’,.,.,., - '\'m)"'sf‘ &m-ﬂ _X") Ly

2
e, .
+.. e +T Crh-ri —x ’,.

where the first, tern represents the osmotic, and the secmd, the elestro-
static work, V* NS dx (w = pgi+qz> for the dissociation of molecules of

type AL+ B§ ); D is the dielectric constant.,

The averag: square of the charge in the voiums of ldquid on one vu“ of i
the plene of diwcontinuity 4, is squal to , , e

As was showr in the previous work (2), this e.xpreasit;n may be reduced to
the form *

5T - Clj u'MS‘ expf-2 ?.q,’ (C'J)ije/x,b

. a . : .o . AR :
where & < = ( #1 — X), and B is determined by the differential equatien
dbi/dx » a??"kfc--sl)" With the initial condition B & O when X = xp .

 RESTRICTED

Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200266-6



¥ 2r e SRR " R B R L LI DOV M R LR B Y S N S AR LA

8" Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200266-6 K

RESTRICTED

RESTRICTED

STAT]

Inserting the alternate L @ Xy,y~-x, we obtain
! ] - Axe
B =3u7s lx"er Lmexp Qrt)
: srevp (are)

wieres x is theLDebye inveree radius gf the ionic atmosphere. Therefore
= =£*5 wlSLrrenr @ xly ) AL )
ty

exrin(sy ~tYliveapaat)]” = _
- - L -k r -
P A T T
. : LY3 ‘ R Y
Since xp,) ~~ xg 3L g P xlardxg - x4 I, - 1g37 x°), then

=T &N . (2)

E¥]
For a mono-monovalent electrolyte, %z t."HSx-l and
E- i |

Pormla (3) is distinguished frem (1) by the fact that ths radiuvs of the
lonic atmouphore enters it instead of thes thickness of the elementary cavity
discontinuity. The caleulation made is correct only under the condition V3 .27

X~/ . 3 otherwiss in the expreasion for the elestrostatic component. F one
cannot ignore the marginal effects al the sdgzes of the cavity diacontinuity.

Magnitude +T of Formmla (2), ae might be expacted, corresponds to one-
helf of the averags square or ¢he fluctuation of the charge in a =sylindsr iso~
lated within the liquid; in this cylinder the linear dimennions of the cross -
section are great in comparisen with the height, and the height is great in
comparison with x ~/(3). e
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